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RCA-6499 is a c ha rge ■ sto rage tube of the 
barrier-grid type intended for use in a variety 
of i nfo rmat i on-process i ng" systems . Information 
in digital or analogue form 
may be introduced to the 
active e lemen ts of the tube, 
stored for a period of time 
controllable from micro- 
seconds to minutes, and then 
extracted at a rate the same 
as or' different from the 
w r i t i ng rat e . 

The 6499 may be operated 
so that ( I ) the output signal 
is linearly related in amp- 
litude to the input signal, 
or (2) the output signal is 
proportional tothe duration 
of an input-signaJ pulse or 
to several input-signal 
pulses occurring within a 
given time Interval, or (3) 
the output signal is pro- 
portional to the difference 
between two success i ve input 
signals. 

Design features of the 
6499 i nc I ude an e I ect ron gun 
capable of providing an 
electron beam having high 
cur rent density and re lat i ve I y sma II c ross- 
sectional area at the focus plane, and a storage 
surface having uniform secondary emission to provide 
a un i form output s igna I . Electrostatic deflection 
of the beam is utilized to permit the design of 
def lect i on c i rcui t ry hav i ng • re lat I ve ly low power, 
consumpt i on and prov i d i ng high speed of response. 

PRINCIPLES OF OPERATION 

The 6499 contains an e I ect ron g un of the 
electrostatic-focus and electrostatic-deflection 
type, a barrier grid (grid No. 5), a dielectric 




layer, a backing-electrode, and a collector, as 
shown in Fig. I. The barrier grid consists, of a 
fine mesh screen very closely spaced to or in 
contact with the gun side of the dielectric 
layer. On the opposite side of the layer and in 
contact with it is placed the backing-electrode 
which consists of a metal disc. The dielectric 
layer has high insulating qualities and amaximum 
secondary-emission ratio greater than unity. The 
barrier grid, the dielectric layer, and the back- 
ing-electrode are collectively referred to as 
the "target" f or conven i ence in explaining the 
operating principles of the 6499. . The collector 
is a conductive coating on the inside wall of 
the large part of the tube. This part of the 
tube also has an external conductive coating 
which is connected at the seal flange to the 
collector and Internal shield. 

By adjustment of the vo Utage. app I i ed to the 
focusing electrode (grid No. 3), the electron beam 
may be focused in the p I ane co i nc id i ng with the 
exposed surface of the dielectric layer. This 
surface on which charge storage occurs is known 
as the storage surface. Ad j ustment of -the control- 
grid (grid-No. I ) voltage controls the intensity 
of the beam current impinging on the storage 
surface. The control grid may be modulated in 
accord with system requirements. The area of the 
storage surface bombarded by the electron beam 
is determined for any specific appi ication by 
the magnitude of the voltages applied to the de- 
flecting electrodes. 

The effect of storage-surface potential in 
dete rmi n i ng t he action of the target is illus- 
trated in Figs. 2, 3, and 4. In Fig. 2 the storage 
surface is instantaneously some tens of volts 
positive with respect to the barrier grid. When 
the primary-beam electrons., produced by the elec- 
tron gun, go through the barrier grid and impinge 
on the storage surface, they release secondary 
electrons from the storage surface. The number 
released depends on the energy of the impi ng i ng 
e lect rons. The ene rgy of the secondary electrons 
is not suf f i c lent to overcome the negat i ve g rad i- 
ent existing between the barrier-grid plane and 
the storage surface. Consequently, after a 
transit time of a small fraction ofa micro- 
second, the secondary e I ect rons ret urn to the 
vicinity f rom wh i ch t hey were released. Under 
these conditions, a net electron current flows 
into the target from the beam. This current has 
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a value equal to that of the beam current multi- 
plied by the effective t ransmi ss i on of the barrier 
grid. Because the barrier grid is treated so 
that it has a secondary-emi ss i on rat i o of very 
nearly unity, it contributes nothing to the net 
electron current flowing into the target. 

In Fig. 3, the storage surface is instantane- 
ously some tens of vo I ts negat i ve with respect 
to the barrier grid. When the primary-beam elec- 
trons go through the barrier grid and impinge on 
the storage surface, they release secondary elec- 
trons from the storage surface, as in the case 
of Fig. 2. However, unlike the case of Fig. 2, the 
secondary electrons are accelerated from the 
storage surface, pass through the plane of the 
barrier grid, and go into the space beyond it. 
These secondaries together with those released 
from the barrier grid are then accelerated to 
the col lector which is operated at a positive dc 
potential. Actually, the barrier grid collects 
some of the secondaries from the storage surface 



In Fig. 4, the storage surface is several volts 
pes i t ive with respect to the barriergrid. In this 
case, the escaping secondaries exactly balance 
those primary-beam e I ect rons arr i v i ng at the storage 
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Fig. 2 - Storage Surface Instantaneously Positive 
With Respect to Barrier Grid. 
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Fig . 1 - Schematic Arrangement of Type 6499. 
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Fig. 3 - Storage Surface Instantaneously Negative 
With Respect to Barrier Grid. 



but these may be neglected in cons ider i ng f i rst- 
order effects without introducing appreciable 
inaccuracy. Unde r t he cond i t i ons shown in Fig. 3, 
the net electron current flows away from the 
target. This current has a value equal to that 
of the beam current mu it i p I ied by the effect ive 
transmission ratio of the barrier grid and by 
the difference between the secondary-emission 
ratio of the storage surface and unity. 

Because the secondary electrons which are 
liberated from the storage surface have initial 
energies in the range from to more than 10 
electron volts, the transition between the case 
of F ig. 2 and that of Fi g. 3 is g radua I . The exact 
percentage of the secondaries which escape from 
the target depends on the magni tude of the potent iai 
gradient between the storage surface and the 
barrier grid. 

The magnitude and shape of the transition 
between the case of Fig. 2 and that of Fig. 3 is 
i I lustrated by the typical target characteristic 
curves shown in Fig. 10. 
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Fig, 4 - Storage Surface at 
Equilibrium Potential, 

surface. Under these conditions, the net target 
current is zero, and the potent ia I of the storage 
surface is known as the equilibrium potential , 

The condition shown in Fig. 2 is unstable be- 
cause charge neutrality can not be maintained 
within the dielectric layer. In order that charge 
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neutrality tie maintained within the dielectric 
as the beam deposits electrons on the storage 
surface, it is necessary that a displacement 
current flow in the storage-surface backing-elec- 
trode. Asa result of this flow, a voltage gradi- 
ent is built up across the dielectric. The 
potential of the storage surface on which the 
electrons (negative charges) land, becomes more 
and more negative, assuming that the bombardment 
is not affected by modulation or deflection of 
the beam, until the condition shown in Fig. 4 is 
atta i ned . 

Simi I ar ly, the cond i t ion i n F ig. 3 Is unstable. 
However, in this case, the process of charging 
to the equilibrium potential is in a positive 
d i rect i on. 

It is this process of charging, called writ- 
ing, by means of which the storage of information 
is effected. A term indicative of the speed of 
writing is known as discharge factor. It may be 
defined as the ratio of the shift in potential 
with respect to equ i I i br i urn potential of a given 
element of the storage surface during a single 
exposure to the beam, to the potential of the 
storage surface with respect to equilibrium po- 
tential at the beginning of exposure. The con- 
cept of discharge factor is usually applied to 
cases where the storage surface is scanned by 
the beam. A single exposure is usually inter- 
preted as meaning a single scan of an element of 
the storage surface. A typical discharge-factor 
curve for the 6499 is shown in Fig. I I. 

An example of a simple writing sequence is 
as follows: Assume that the storage surface is 
at equ i I i br i um potent I a I , and that zero potent i a I 
exists between the backing-electrode and the 
barrier grid (grid No. 5). A step-function volt- 
age of, say, +50 volts with respect to grid No. 5 
is applied to the backing-electrode. Because of 
the relatively high capac i tance between the back- 
ing electrode and the barrier grid, practically 
.all of the step-function voltage appears between 
the storage surface, and the barrier grid. The 
undeflected beam is now turned on and that part 
of the storage surface bombarded by it commences 
to charge negatively toward equilibrium. Assume 
that bombardment continues until the storage- 
surface potent i a I , in re I at i on to equ i T i br i um 
potential, has changed from the +50 volts to +40 
volts, whereupon the beam is turned off . A charge 
sufficient to develop a gradient of 10 volts has 
now been stored In the dielectric layer. For 
these conditions, the discharge factor is (50-40)/ 
50 =0.2. If the step-function voltage is now 
removed, the storage surface becomes 10 volts 
more negative than the equilibrium value. 

This stored information may now be extracted 
by a discharging process known as reading. Dur- 
ing reading, the backing-electrode is held at the 
same potent ia I as the barrier grid. When the beam 
Is turned on, the resulting target-current flow 
Is that for the storage surface at -10 volts with 



respect to the equilibrium potential, and may be 
determined by reference to a target characteristic 
curve for the appropriate operating conditions. 

Since reading Is accomplished by the removal 
of electrons from the storage surface and Its 
consequent d I scharge toward equ I I i br i um potential, 
reading is likewise an erasing process. If the 
discharge factor during reading Is sufficiently 
high, further erasing Is unnecessary. However, 
in critical applications, a second or possibly 
more subsequent reading processes at high dis- 
charge factor may be necessary to restore the 
storage surface to equilibrium potential prior 
to the next writing process. A discharge factor 
of 1.0 represents complete erasure. 



DATA 

General, 

Heater, for Unipotential Cathode: 

Voltage (AC or DC) 6.3 ± 5« volts 

Current 0.6 amp 

Direct I nterelectrode Capacitances 

(Approx.): 
Grid No. 1 to al 1 other electrodes. . . 9 At//.f 

Deflecting electrode DJ i to all 

other electrodes 13 M-f^^ 

Deflecting electrode DJ2 to all 

other electrodes 13 A^/^^ 

Deflecting electrode DJ3 to all 

other electrodes . 11.5 ;t/i.f 

Deflecting electrode DJ4 to all 

other electrodes 11.5 /^/^f 

DJi to DJ2 3 M/^^ 

DJ3 to DJ4 3 M/^f 

Grid No. 5 to backing-electrode . . . 800 /x/xf 
Grid No. 5 and backing-electrode 

tocollector 4 ju-f^f 

Collector to all other electrodes 

& external cylindrical shield See Fig. .5 

Focusing Method... . Electrostatic 

Deflection Method Electrostatic 

Overall Length . 11-27/32" ± 3/8" 

Greatest Diameter of Tube 3.3O" ± 0.05" 

Minimum Useful Storage-Surface Diameter 2-1/4" 

Base: 

On large end of tube . .Small-Button Twentyninar 8-Pin 

(JETEC NO.E8-19) 
On small end of tube . . . .Small-Shell Diheptal 14-Pin 

(JETEC NO. B14-45) 

Mounting Position Any except those pos i t i ons where 

the diheptal base Is up and the 
tube axis is at an angle of less 
than 60° from the vertical. 
Weight (Approx.) 1 lb. 

All voltages are with, respect to cathode unless 
otherwise specified 

Maximum Ratings, Absolute Values: 

BACKING-ELECTRODE-TO-GRID-N0.5 

(BARRIER-GRID) VOLTAGE: 
Backing-electrode positive with 

respect togrld No. 5 100 max. volts 

Backing-electrode negative with 

respect to grid No. 5 100 max. volts 

COLLECTOR-TO-GRID-No. 5 VOLTAGE: 

Positive value . 100 max. volts 

Negative value max. volts 

ULTOR* VOLTAGE . 1500 max. volts 

GRID-N0.3 VOLTAGE • • • 500 max. volts 

GRID-No.l VOLTAGE: 

Negative bias value 200 max. volts 

Positive bias value. max. volts 

Positive peak value. ....... 2 max. volts 
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PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect 
to cathode . . . . . . . 



Heater positive with respect 
to cathode .... . . . 



12 5 max. 
10 max. 



volts 
vol ts 



Equipment Design Ranges 

For any ul tor voltage (Eci^J hetwe 

Back-Elect rode-to-G rid- 
No. 5 Voltage .... See 

Col lector-to-G rid-No. 5 
Voltage. . . . . . 

Grid-No. 3 Voltage for 
Focus with grid- 
No. 1 vol ts = . . 

Grid-No. 1 Voltage for 
collector-current 
cutoff . . . . . . .-2.555 to 

Collector Current for 

grid-No.l vol ts = 20 

Max. Cathode Current 
for grid-No. 1 
vol ts = .... 

Deflect ion Factors: 

DJi and DJ2 85 

DJ3 and DJ); .....; 78 

Spot Position ,. .... See 

Signal-Uniformity Ratio. see 



en 1000 and 1500 volts 
Note 1 
to 50 



14« to 26« of Ec4 

-4.7% of Ec4 
to 50 



vol ts 

vol ts 

volts 
/tamp 



See Fig. 6 



to 105 V dc/ i n. /kv of Ec4 
to 96 V dc/ i n. /kv of Ecii 
Note 2 
Note 3 



Examples of Use of Design Ranges: 

For ultor voltage of 

Grid-No. 3 Voltage for 
Focus with grid- 
No. 1 volts = . . . 
Grid-No. 1 Vol tage for 
collector-current 
cutoff . ... . . . 

Deflect ion Factors: 

DJi and DJ2. ..... 

■ DJ3 and DJ4. 

Maximum Circu it Values: 

Grid-No. l-circuit Resistance 
Resistance in Any Deflect ing- 
Electrode Ci rcui lif: , . . 



1000 



140 to 260 



-25 to-47 



VOltSi 



vol ts 



volts 



85 to 105 


V dc/ in. 


78 to 96 


V dc/ i n. 


. . , . . 1. 5 max. 


megohms 


. . . . . 1.0 max. 


megohm 



The "ultor" in a storage tube is the electrode to which 
is applied the highest dc voltage f or accelerat i ng the 
electrons- in the beam prior to its deflection. In the 
6499, the ultor function is performed by grid No. 4. 
Since grid No. 4 and grid No. 2 are connected together 
within the 6499, they are collectively referred to 
simply as "ultor" for presenting data. 

* I n general , the recommended mi nimum ultor volt age should 
not be less than 1000 volts. Signal output and resolu- 
tion decrease vyithdecreas i ng ultor vol tage. Secondary- 
emission c_haracterlst ics of the d i elect r ic layer 1 imi t 
the maximum ultor voltage to 1500 volts. 

T^ It is recommended that al 1 deflect i ng-elect rode-c i rcu i t 
resistances be approximately equal. 

Note i: The backing-electrode, grid No. 5, and ultor are 

• usually operated at the same dc potential. During the 
writing cycle, the backing-electrode may be pulsed to 
± 60 volts with respect to gr.id No.5. 

Note 2: The undeflected focused spot will fall within a 
circle having a diameter equal to 1Q% of the minimum 
storage-surface aiameter and having its center coinci- 
dent with the center of the storage surface. 

Spot position is calculated as follows: with 
heater voltage of 6.3 volts, ul tor vol tage of 1000 volts, 
g r id-No. 5 vol tage of 1000 volts, c ol lector vol tage 
of 1050 volts, gr id-No.3 vol tage ad justed to give focus, 

- grid-No.l voltage adjusted for 15 microamperes peak 
collector current, each deflect i ng electrode connected 

through a 1-megohm resistor to ultor, and the tube 

Shi elded from al 1 extraneous fields, the voltages re- 
quired to d isplace the beam from its undeflected posi- 
tion to the edge of the storage surface in the direction 
of each deflecting electrode are recorded as a fo.rDJi, 
5 for DJ2/ c for D J3 , and d for DJ4. 

Spot Posit i on in % of Storage-Surface Diameter 



Note 3: with voltages as specified in Note 2, and wit-h a 
signal written into storage by applying a series of 
well-formea symmetrical square waves to grid No. 1 such 
that a series of 25 equally spaced stored elements are 
written across a single line scan, the ratio of the 
maximum tominimum signal amplitude observed asthe 
single line scan is moved across the storage surface 
wi 1 1 not exceed I.35. 

OPERATING CONSIDERATIONS 

Handling. The 6499 should always be handled 
and transported with the large end ( twentyn i nar- 
base end ) up in order to prevent possible damage 
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92CM-8959 

Fig. ^ - Curve Showing Indicated Capacitance vs, 
Shie id Diameter. 

to the storage surface caused by any loose parti- 
cles striking the target and adhering to it. 

The, maximum ratings shown in the tabulated 
data are I imi tJ ng values above which the service- 
ability of the 6499 may be impaired from the 
vieqpoint of I if e and satisfactory performance. 
Therefore, in order not to exceed these abso I ute 
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rat i ngs, the equ i pment designer has the responsi- 
bility of determining an average design value 
for each rating below the absolute value of that 
rating by an amount such that the absolute values 
will never be exceeded under any us ua I condition 
of supply-voltage variation, load variation, or 
manufacturing variation in the equipment itself. 



■ 1 1 1 1 1 1 1 1 1 1 1 1 ll'l 1 1 1 1 1 1 1 1 1 iTCi'i ! 1 I 1 1 I 1 1 nri n i n I'l 1 1 ■ii i ii ii i i n n i ii it i ii ii i ii ii 






^Ef = 6.3 VOLTS 






::GRID-N2| VOLTS = 








1 1 1 1 1 1 1 1 






2.6 
2.4 
2.2 












































f 




































































::::::::::::::::::::::::::::::::::::::/:::::::::: 




2.0 

Ui 
CD 

? 1.8 

> 

z 
< 

u. 

(0 

tu 
a: 
Ui 1.4 

2 
< 

_J 
_J 
2 1.2 

tii 
o 
o 

X 

tj 1.0 

U 

2 
D 

c: 0.8 






























































" 3 n 




::::"" :.; :::::":.: :::::::::::: :::: :::::::[: ::::::' :::::::] 










































"I - :::: :x ::::;':.: : ::::;.:::.:::: j:.: :*::: i,.::: :.; : 




TTTTI 




Mill 








:: : :::: ±: ::::::::: :::::: ::::::::^:::::::::::::::::::::::|:::::: 






:^: :::: ::: ::::::::: :..±: : i:::^:::;:.: :::::::::.::::. ... 


- ::: f ::::::::: ::::: 




















' "'■*.:::. .. i.j'i :"":".': . . . . ":"::. . . : 


































0.6 
0.4 
0.2 






















r ■ : I" "" " : : : ; : : 




Iq 






































:: ■ I'i :;- ■:■:":■:: "::"::: :":":":":':"":":"":":": :"":":" 












.. '. ... --_- 



















200 400 



600 800 1000 1200 1400 1600 

ULTOR VOLTS 



92CM-8949 



Shielding. The use of a magnetic shield of 
high-permeability material surrounding the tube 
is recommended. This shield prevents the effect 
of stray fields in causing unwanted deflection 
of the electron beam. 

The heater is designed to be operated at 6.3 
volts. The transformer winding supplying the 
heater power should be designed to operate the 
heater at the rated voltage under average line- 
voltage conditions. If the circuit design is such 
as to cause a high voltage between heater winding 
and ground, the heate r _t ransf o rme r should be 
adequate I y i nsu lated to withstand the high vo Itage. 

Although max i mum val ues of peak heater-cathode 
voltage are specified in the tabulated data, it 
is recommended that the mid-tap or one side of 
the heater winding be connected directly to the 
cathode to minimize the possibility of damage to 
the tube produced by arcing between heater and 
cathode when a possible momentary internal arc 
causes the voltage between heater and cathode to 
exceed t he max i mum heater-cathode ratings. When, 
in some circuit designs, the heater is not con- 
nected directly to the cathode, precautions must 
be taken to hold the peak heater-cathode voltage 
to the maximum values shown in the tabulated data. 

Grid No. 2, connected within the tube to grid 
No. 4 and operated at g rid-No. 4 potent iai , is In- 
corporated in the electron-gun design so that 
the beam current and grid-No. I cutoff voltage 
will not be affected by focusing adjustment. Be- 
cause of the effect of grid No. 2, and the negli- 
gible current taken by grid No. 3, the beam can be 
sharply focused on the storage surface and remains 
sharp when beamcurrent is varied overawide range. 

Grid No.^, the focusing electrode, is so de- 
signed that it takes negligible current. This 
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Fig .6 - Maximum Cathode Current for Any Type 6499 
yiith Zero Grid-No. 1 Voltage. 

Support for the 6499 within the external 
magnetic shield may be prov i ded by any convenient 
method. A suggested method is shown in Fig. 7. 

The base pins on the small end of the 6499 
fit the small diheptal 14-contact socket. A 
socket forthe twentyn i nar-base pins at the large 
end of the tube is unnecessary. Connection to 
the grid-No 5 base p i n and to any one of the five 
backing-electrode base pins may be made by a 
flexible lead soldered to a socket contact clip, 
such as Ci nch Experimental No.8023-A, or equivalent . 




COLLECTOR 
SPRING CONTACT 



Fig. "J - Suggested Arrangement for Support ing 
Type 64gg Within External Magnetic Shield. 

feature makes possible the use of a low-current 
voltage-divider system. Focusing of the beam is 
controlled by adjustment of the ratio of grid- 
No. 3 voltage to grid-No. 4 voltage. Ordinarily, 
the ratio is adjusted by variation of grid-No. 3 
voltage. For this purpose, a potent iometer ade- 
quately insulated is required in the voltage- 
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divider circuit; the necessary range of adj ustment 
is indicated under Equipment Design Ranges and 
Examples in the tabulated data. 

The external conductive coating serves as a 
convenient connection to the col lector and in- 
ternal shield. If the coating becomes oxidized, 
it may be cleaned with a silverware cleaner. 



end of the tube. This shield is in addition to 
that recommended under Shie Iding. 

Two pairs of electrostatic deflecting elec- 
trodes, producing fields approximately at right 
angles toeach other, are legated within the bulb 
neck to provide for deflection of the electron 
beam in the directions of the respective fields. 
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:: backing-electrode: :: 
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:: Ef =6.3 VOLTS :: 
= = GRID-N25 VOLTS =ULTOR VOLTS '-'- 
'-'- COLLECTOR VOLTS=ULTOR VOLTS +50 VOLTS ;: 
:: GRID-N9 3 VOLTS-ADJUSTED FOR BEST OVERALL FOCUS 
:= GRID-N2I VOLTS-ADJUSTED TO GIVE EQUILIBRIUM COLLECTOR :: 
:: CURRENT OF 7.5 MICROAMPERES =- 
" BACKING-ELECTRODE: :: 
" DURING WRITING— PKiLSED APPROX. 50 VOLTS POSITIVE WITH -- 

RESPECT TO ULTOR 
:: DURING READING— hi GRID-N25 POTENTIAL :: 
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Fig. 8 - Resolution Characteristics of Type 64gg, Fig,g -Resolution Characteristics of Type 64gg, 



Under no conditions should the rubber supports 
shown in Fig. 7 come in contact with the coating. 
Connection is normally made to this coating by a 
spring contact which may be Incorporated as a 
part of the tube support. In applications util- 
izing rf signal separat i on, i n which rf is app I ied 
to grid No. I or cathode, the coating may be used 
as an effective rf ground to minimize coupling 
of the rf signal into the target area. Under 
such conditions, connect i on to the coat i ng should 
be made by spring fingers at one end of a cy I i n- 
drical shield extending from the coating contact 
area to beyond the base, thus enclosing tne gun 



Each pai r of def lect ing e I ect rodes is norma I iy 
operated at an average potential the same as that 
of grid No. 4. The grid-No. 4 voltage may be adjust- 
ed wit h respect to the ave rage def lect i ng-e I ect rode 
potential to provide control of astigmatism. The 
res istance i n the dc path to each of the def lect i ng 
electrodes should not exceed I megohm. 

The dc T/o^ta^es f or grid No. I , g rid No. 3, and 
ultor should be obtained from an extremely well- 
regulated pbwe rsupp Iy essentia I Iy free of ripple. 
It is recommended that t he powe r s upp I y be ob- 
tained f rom t he ac-su pp Iy I i ne w i t h a su i tab I e 
rect i f i er and f i Iter. When the 6499 is operated 
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with an ultor voltage near the maximum value of 
1500 volts, the dc power supply should be capable 
of providing the operating value within ± I per 
cent over a current range of to 3 mi I I iamperes 
(see Fig. 6). To insure adequate regulation of 
the various electrode voltages, the current 
through the voltage-divider should be at le,ast 
30 mill iamperes. 




ope rator from comi ng in contact with the high vol- 
tages. Safety precautions include the enclosing 
of high-potential term! na I s and the use of inter- 
locking switches to break the primary circuit of 
the power supply when access to the equipment is 
desired. In most applications, it is recommended 
that the ultor terminal be grounded rather than 
the cathode terminal. With this method, which 
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ii: £4: = 6.3 VOLTS =" 
:::GRID-N25 V0LTS=ULT0R V0LTS = I000 ::: 
::: COLLECTOR VOLTS = 1050 -'-'- 
"=GRID-N23 VOLTS-ADJUSTED FOR BEST OVERALL FOCUS "" 
:::GRID-N2| VOLTS-ADJUSTED TO GIVE EQUILIBRIUM COLLECTOR =" 
::: CURRENT OF 15 MICROAMPERES ::: 
::: STORAGE SURFACE IS AT EQUILIBRIUM POTENTIAL PRIOR TO ": 
'■'-- APPLICATION OF PULSE '--'- 
'-'-- SWEEP SPEED = 0.0I2 INCH/MSEC -'-- 












































Zl 




w 






l\ 




;; 


::::: :::::::^::::::::: :::: ::: :::::::::::::::::: 

— ^ — 4^- 




;: 






- r ■ 










LL/LimiL M M 










:±:: ::::::::::::::::::::::::: :::::::::::-- 














w 










:: 






























;; 










:: 


:::::::::::: 








ll 






[fflM^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^l^ 




:! 






r::: ::::::;:::::::::::::::::::::::::::::::: 














1 






::::: :^ ::::::::::::::::::::::::::: ::::::::: 




:: 

















































OS. 



OuJ 

I 



0(0 
I D 



C\J O (VJ ^ to 00 o 

III I - 

INSTANTANEOUS NET TARGET MICROAMPERES 



DISCHARGE FACTOR 



92CM-8960 



Fig, 10 - Typical Target Characteristics of 
Type 6499. 



Fig. 11 - Approximate Discharge-Factor Curve 
of Type 6499. 



In most applications, it is recommended that 
the ultor (grids No. 2 and No. 4) be grounded in 
order that the def lecti ng electrodes may be oper- 
ated at essentially ground potential. With this 
method, the cathode and heater are at high nega- 
tive potential with respect to ground. 

The high voltages at which this tube is oper- 
ated may be very dangerous. Great care should be 
taken in the design of apparatus to prevent the 



places the heater and cathode at high negative 
potential with respect to ground, the dangerous 
voltages can more easily be made inaccessible. 

In the use of h i gh-vo I tage t uoes, it should 
always be remembered that high voltages may 
appear at normal ly low-potential points in the 
circuit as a result of capac i tor b reakdown or 
incorrect circuit connections. Therefore, before 
any part of the circuit is touched, the power- 
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s upp ly swi tch shou I d be turned off, and both 
terminals of any capacitors grounded. 

The undef lected focused beam is normal ly 
c I ose to t he geomet r i c center of the storage 
surface. However/ to compensate for variation 
from tube to tube, designers may desire to pro- 
vide an ad justab le and revers i b I e supply of at 
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Fig. 12 - Average Transfer Characteristics 
of Type 64 gg, 

least 13 volts dc per kilovolt of ultor voltage 
(balanced to ultor) for app I icat ion between the 
two def lect i ng electrodes of each pair. By ad- 
justment of this dc voltage on each pair of the 
def I ect i ng e lect rodes, the beam may be centered. 

Do not operate the 6499 continuously for more 
than a few minutes with an undef lected focused 
beamorwith a stationary single-line scan. Such 
operat i on may cause damage to the storage surface. 



The resolution capability of the 6499 is de- 
pendent upon the beam current and the beam ac- 
celerating voltage used in a part icu I ar app I ica- 
tion, as shown in Figs. 8 and 9, respectively. 

The resolution of the 6499 may be measured 
by writing-in a signal consisting of a sequence 
of square waves, by observing the amplitude of 
the ac component of the reading-output, and by 
p I ott i ng re I at i ve out put as a f unct i on of the 
number of half-cycles (TV I i nes ) stored ac ross 
the minim um useful di ameter of the storage surface. 

The shape of the resolution curve is related 
in a complex mannertothe cross-sectional 
diameter of the focused beam and the current- 
density distribution within the beam. As an 
approximation, it may be assumed that the beam 
density has a Gaussian distribution. For the 
conditions shown by the upper curve in Fig. 8, the 
width of the Gaussian d istri but i on curve at half 
amplitude is about 0.010 inch. 

The use of 1000 volts as the ultor voltage 
(beam acce I e rat i ng v o 1 1 age ) is often a good 
compromise between resolution and secondary- 
emission rat i o of the storage surface. Within 
the operating range of the 6499, the secondary 
emission ratio decreases with increase in ultor 
vo I tage. 

Typical target-characteristic curves for the 
6499 a re shown in F i g . I . For an i nd i v id ua I 
tube, the shape of these curves is dependent on 
ultor voltage, beam current, beam focus, and 
scann i ng speed . 

The discharge-factor curve for the same oper- 
at i ng cond it i ons as used for the midd le curve in 
Fig. 10 is shown i n Fi g. 11 . 

Average transfer characteristic curves for 

the 6499 are shown in Fig. 12. For the cond i t i ons 
i nd icated, the CO I lector current is identical to 
the beam c u rrent . 

The circuit arrangement used with the 6499 
will depend on the requirements of the storage 
application. A discussion of various circuits 
is g iven i n References 3 and 4. 

The sequence of adjustments in operating the 
6499 is as f o I lows: 

I. With the tube inserted in the equipment, 
apply rated heater power. 

2. Next apply def I ect i ng-e I ect rode voltages 
and make certain that th.e de f I ect i ng circuits 
are functioning properly to scan the storage 
surface. 

3. App I y other elect rode vol tages as i nd i cated 
under Equipment Design Ranges. 

4. Adjust grid-No. I voltage to operate the 
tube on the proper portion of its transfer charac- 
teristic as required by the application. 

5. Adjust grid-No. 3 voltage for best focus. 
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DIMENSIONAL OUTLINE 



SMALL-BUTTON 
TWENTYNINAR 

8-PIN BASE 
JETEC N2E8-I9 




SMALL-SHELL 

DIHEPTAL 

14 -PIN BASE 

JETEC N2BI4-45 




SEE 
NOTE I 
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NOTE l: THE ANGLE BETWEEN PLANE THROUGH P I N No. 6 OF TWENTY- 
NINAR BASE AND TUBE AXIS, AND PLANE THROUGH PIN No. 2 OF 
DIHEPTAL BASE AND TUBE AXIS WILL NOT EXCEED 10°. THE 
INDICATED PINS ARE BOTH ON THE SAME SIDE OF THE TUBE. 

NOTE 2: DEFLECTING ELECTRODES DJi & DJ 2 ARE NEARER THE 
TARGET. DEFLECTING ELECTRODES DJ 3 AND DJ4 ARE NEARER THE 
DIHEPTAL BASE. 

NOTE 3: ANGLE BETWEEN DJi & DJ 2 DEFLECTION PATH AND DJ3 & 
DJ4 DEFLECTION PATH IS 90O ± 3°. 
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SOCKET CONNECTIONS 
Bottom V i ew 



i'l4)BE 




SOLID-LINE CIRCLES DEPICT DIHEPTAL BASE 
BROKEN-LINE CIRCLES DEPICT TWENTYNINAR BASE 



SMALL-SHELL DIHEPTAL 14-PIN BASE 
V i ew of Di heptal -Base End of Tube 



PIN 1: 


HEATER 




PIN 


10: 


PIN 2: 


CATHODE 




PIN 


11: 


PIN 3: 


GRID No. 1 




PIN 


12: 


PIN 4: 


INTERNAL CONNEC- 
TION—DO NOT USE 




PIN 


13: 


PIN 5: 


GRID No. 3 




PIN 


14: 


PIN 6: 


NO CONNECTION 




c, 


CL: 


PIN 7: 


DEFLECTING ELECTRODE 


DJ4 






PIN 8: 


DEFLECTING ELECTRODE 


DJ3 






PIN 9: 


ULTOR (Grids No. 2 & No. 4) 







DEFLECTING ELECTRODE DJ 2 

DEFLECTING ELECTRODE DJ 1 

NO CONNECTION 

INTERNAL CONNEC- 
TION—DO NOT USE 

HEATER 

EXTERNAL CONDUCTIVE COATING, 
COLLECTOR, I NTERN AL SH I ELD, 
FLANGE BETWEEN NECK AND 
LARGE PART OF TUBE 



SMALL-BUTTON TWENTYMINAR 8-PIN BASE 
V i ew of Twentyn i nar-Base End of Tube 



Pins 



2, 6, 10, 
Pins 21, 



14' 

25, 



28: 




MULTIPLE CONNEC- 
TIONS TO BACKING- 
ELECTRODE. ONLY 
ONE NEED BE USED 



On i-j/8" Dia. Pin Circle 
On 7/8" Dia, Pin Circle 

PIN 21: NO CONNECTION 
PIN 25: NO CONNECTION 
PIN 28: GRID No. 5 



I I - 



